Proteomic analysis of expression and protein interactions in a 6-hydroxydopamine-induced rat brain lesion model.
Parkinson's disease (PD) is the second most common neurodegenerative disorder caused by selective degeneration of the dopaminergic (DA) neurons in the substantia nigra pars compacta (SNc). Although mitochondrial abnormality, oxidative stress and proteasomal dysfunction are recognized as major contributors to the progression of PD, there is a limited understanding of the key molecular events that provoke degeneration of DA neurons. Using a proteomic approach, we attempted to identify profiles of proteins with altered expression levels in rats following unilateral stereotaxic injection of 6-hydroxydopamine into the SNc. Protein expression profiles of these proteins in the substantia nigra and the striatum were made using two-dimensional gel electrophoresis in conjunction with a mass spectrometry. More than 70 identified proteins displayed significant differences in their temporal and spatial expression pattern between experimental and vehicle-operated control groups. Based on the identity of the proteins, we further searched for potential binding partners using biological databases available on the web and constructed a protein interaction network. Among several interconnected proteins in the network, we verified the interaction between prohibitin and the NADH-ubiquinone oxidoreductase 30kDa subunit (NDUFS3 subunit; a mitochondrial complex I subunit) by co-immunoprecipitation. We also confirmed, using immunohistochemical localization, that both prohibitin and the NDUFS3 subunit were increased in the dying DA neurons, suggesting its potential role in regulating mitochondrial function in dying DA neurons. Furthermore, knockdown of prohibitin accelerated 6-hydroxydopamine-induced cell death in SH-SY5Y cells. Our results raise the possibility that interconnected proteins in the network may positively or negatively impact the progression of DA neuronal death.